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Debido a la alta morbimortalidad de las enfermedades cardiovasculares y a su relación con trastornos de
base como la obesidad y el síndrome metabólico, es crucial entender cuáles son los mecanismos y proce-
sos que desencadenan la alteración del metabolismo y a su vez la generación de dichas enfermedades. En
tal sentido, el tejido adiposo y el adipocito tienen un papel fundamental en este proceso, mediante la produc-
ción de múltiples adipocinas, algunas clásicas y otras de reciente descripción, pero que hasta ahora empieza
a dilucidarse en medio del complejo panorama de interacciones fisiopatológicas conducentes al desarrollo
de resistencia a la insulina y del complejo desequilibrio metabólico que conlleva un sinnúmero de complica-
ciones clínicas. Un grupo de estas adipocinas tiene claros efectos proinflamatorios, mientras que otras
pueden clasificarse como anti-inflamatorias, las cuales contrarrestan en cierta medida y hasta cierto punto
las acciones de las otras. Cuando esta homeostasis se rompe, la cascada de inflamación crónica allí
originada desencadena resistencia a la insulina y se inicia el desarrollo del síndrome metabólico a partir de
la obesidad, que a su vez genera alteraciones de la respuesta del adipocito a diferentes estímulos. Esto,
sumado a los efectos de otros elementos, configura un complejo cuadro de factores que es necesario tener
en cuenta para el abordaje correcto de la obesidad y sus patologías asociadas.
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Due to the high morbidity and mortality of cardiovascular diseases and their relationship with basic
disorders such as obesity and metabolic syndrome, the understanding of the mechanisms and
processes that trigger metabolic alterations and generate such diseases, is a crucial matter. In this
regard, adipose tissue and adipocytes have a crucial role in this process through the production of
multiple adipokines, some of them classical and others recently described; however, until now their
role is beginning to be elucidated in the middle of the complex picture of pathophysiological interactions
leading to insulin resistance and the metabolic imbalance that leads to a large number of clinic
complications. A group of these adipokines has clear pro-inflammatory effects, while others can be
classified as anti-inflammatory, which counteract in some extent the effects of the others. When this
homeostasis is broken, the originated cascade of chronic inflammation triggers insulin resistance and
the metabolic syndrome is developed from obesity, which in turn generates changes in adipocyte
response to different stimuli. This, together with the effects of other elements, forms a complex picture
of factors that need to be considered for the correct management of obesity and its comorbidities.
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,QWURGXFFLyQ
/DREHVLGDG\HOVtQGURPHPHWDEyOLFRVRQSURWDJR
QLVWDVGHXQDHSLGHPLDPXQGLDOTXHFREUDJUDQFDQWL
GDG GH YLGDV D FDXVD GH VXV FRPSOLFDFLRQHV \ GH
HQIHUPHGDGHV DVRFLDGDV WDOHV FRPR ODV SDWRORJtDV
FDUGLRYDVFXODUHVODVPD\RUHVFDXVDVGHPRUWDOLGDGHQ
WRGRVORVSDtVHVGHOPXQGR6XFUHFLHQWHSUHYDOHQFLD
\ODPRUELOLGDGDVRFLDGDJHQHUDQXQHOHYDGRLPSDFWR
HQORVVLVWHPDVGHVDOXG\HQODFDOLGDGGHYLGDGHODV
SHUVRQDVTXHODVSDGHFHQ
/DPHQWDEOHPHQWH OD ILVLRSDWRORJtDGHHVWDVHQIHU
PHGDGHVQRVHKDFRPSUHQGLGRFRQFODULGDGSXHVWRTXH
ORVSURFHVRVELROyJLFRVLPSOLFDGRVVRQPX\FRPSOHMRVH
LQYROXFUDQ JUDQ FDQWLGDG GH PHQVDMHURV TXtPLFRV \
UHFHSWRUHVDVtFRPRXQDFRPSOLFDGDLQWHUDFFLyQHQWUH
GLIHUHQWHVWLSRVFHOXODUHV6LQHPEDUJRHO LQGLVFXWLEOH
SURWDJRQLVWDHQHVWHSURFHVRILVLRSDWROyJLFRHVHOWHMLGR
DGLSRVR  \ HQ SDUWLFXODU HO DGLSRFLWR  FpOXOD
H[WUHPDGDPHQWH DFWLYD FX\R URO ILVLROyJLFR HV
LPSRUWDQWtVLPR QR VyOR HQ OD UHJXODFLyQ PHWDEyOLFD
JHQHUDO VLQR HQ HO FUHFLPLHQWR FHOXODU OD UHVSXHVWD
LQPXQROyJLFDODWHUPRJpQHVLV\ODVIXQFLRQHVUHSURGXFWLYD
\FDUGLRYDVFXODU/DVDOWHUDFLRQHVHQHVWDFpOXOD
LQGXFLGDVSRUODVREUHDOLPHQWDFLyQ\HOVHGHQWDULVPR\
DJUDYDGDVSRUWRGRVORVIDFWRUHVUHODFLRQDGRVGHVGHHO
SXQWRGH YLVWD HSLGHPLROyJLFR FRQ HO LQFUHPHQWRGHO
ULHVJR PHWDEyOLFR \ FDUGLRYDVFXODU VRQ HO SXQWR GH
SDUWLGD SDUD XQD FDVFDGD GH HYHQWRV TXH OOHYDQ DO
GHVHTXLOLEULRPHWDEyOLFRFDXVDQWHSULPDULRGHWRGDVODV
FRPSOLFDFLRQHVTXHRFDVLRQDQODHOHYDGDPRUELOLGDG\
PRUWDOLGDG GHULYDGDV GHO VtQGURPH PHWDEyOLFR 
0~OWLSOHVHVWXGLRVGHPXHVWUDQTXHHODGLSRFLWRSURGXFH
JUDQ FDQWLGDG GHPHQVDMHURV TXtPLFRV FRQ DFFLRQHV
ORFDOHV \ VLVWpPLFDV GHQRPLQDGRV JHQpULFDPHQWH
DGLSRFLQDVTXHLQYROXFUDQGLYHUVLGDGGHUHFHSWRUHV\GH
FDVFDGDVLQWUDFHOXODUHVGHVHxDOL]DFLyQTXHDFW~DQHQ
XQDJUDQYDULHGDGGHFpOXODVLQFOX\HQGRDODGLSRFLWRD
WUDYpVGHVHxDOHVDXWRFULQDVELHQGHILQLGDV\HQPXFKDV
FpOXODV YHFLQDV KDELWDQWHV GHOPLVPR WHMLGR DGLSRVR
HVWDEOHFLHQGRFRPXQLFDFLRQHVSDUDFULQDVPX\FRPSOH
MDVSDQRUDPDTXHGLILHUHPXFKRGHOFRQFHSWRTXH
VH WHQtD GHO WHMLGR DGLSRVR KDVWD KDFH DSHQDV XQD
GpFDGD
%LRORJtDGHODGLSRFLWR
(ODGLSRFLWRPDGXURVHFDUDFWHUL]DSRUSRVHHUXQD
JUDQYDFXRODJUDVDTXHRFXSDGHVXYROXPHQ\TXH
ORKDFHPRUIROyJLFDPHQWH~QLFR\SOHQDPHQWHGLVWLQJXLEOH
GHFXDOTXLHURWUDFpOXODWLHQHIRUPDHVIpULFD\VXGLiPH
WURSXHGHVHUPX\YDULDEOH(VWDFpOXODGHULYDGHXQD
FpOXOD PDGUH PHVHQTXLPDO TXH HV FRPSDUWLGD SRU
RVWHREODVWRV\ILEUREODVWRV\FX\DGLIHUHQFLDFLyQHVGHWHU
PLQDGDSRUP~OWLSOHVIDFWRUHV/DSULPHUDFpOXODGHO
OLQDMH LGHQWLILFDGDHVHOSUHDGLSRFLWR FpOXODSHTXHxD
TXH VH HQFXHQWUD HQJUDQGHV FDQWLGDGHV HQ HO WHMLGR
DGLSRVR\DSDUWLUGHODTXHVHGHVDUUROODQODVFpOXODV
JUDVDVQXHYDVVHJ~QHOHVWtPXORDOFXDOHVWpVRPHWLGRHO
RUJDQLVPRSXHGHQPDGXUDUKDFLDDGLSRFLWRVEODQFRVR
SDUGRVDXQTXHODSREODFLyQGHHVWRV~OWLPRVHVH[WUH
PDGDPHQWHHVFDVDHQHODGXOWR6LQHPEDUJRD~Q
QRVRQFODURVORVIDFWRUHVH[DFWRVTXHGHWHUPLQDQHVWD
PDGXUDFLyQ DVt FRPR WDPSRFR VH FRPSUHQGHQ D
FDEDOLGDGORVPHFDQLVPRVUHJXODWRULRVGHODSURGXFFLyQ
GHDGLSRFLQDV\ODVLQWHUDFFLRQHVHQWUHpVWDV(OQ~PHUR
GHDGLSRFLQDVGHVFXELHUWDVKDLGRFUHFLHQGR\ODOLVWDVH
KD HQJURVDGR WDPELpQ D FDXVD GH TXH HO DGLSRFLWR
SXHGH DGHPiV SURGXFLU PXFKDV GH ODV OODPDGDV
FLWRFLQDVDGLSRFLWRFLQDVJHQHUDGDVSRUGLIHUHQWHVWLSRV
FHOXODUHVFX\DIXQFLyQIXQGDPHQWDOHVPHGLDUUHDFFLR
QHVLQIODPDWRULDVHLQPXQROyJLFDVHQHORUJDQLVPR
$GLSRFLQDVFOiVLFDV
/DOHSWLQDKRUPRQDGHN'DSURGXFWRGHOJHQRE
HVWDOYH]ODDGLSRFLQDPiVHVWXGLDGDKDVWDHOPRPHQWR
IXHGHVFULWDLQLFLDOPHQWHFRPRODKRUPRQDGHODREHVL
GDGSRUTXHVXVQLYHOHVVHFRUUHODFLRQDQHVWUHFKDPHQWH
FRQODFDQWLGDGGHJUDVDFRUSRUDOGHOLQGLYLGXR\FRQ
ODFLUFXQIHUHQFLDDEGRPLQDOVLQHPEDUJRFRQHO
SDVRGHOWLHPSRODLQYHVWLJDFLyQHQWRUQRDHVWDKRUPR
QDKDGHILQLGRVXSDUWLFLSDFLyQHQJUDQGLYHUVLGDGGH
SURFHVRVGHVGHODUHJXODFLyQGHODLQPXQLGDGKDVWDOD
PRGXODFLyQGHOHMHKRUPRQDOUHSURGXFWLYR(OUH
FHSWRUGHODOHSWLQDHVSURGXFWRGHOJHQGE\H[LVWHQDO
PHQRV VHLV LVRIRUPDV QRPEUDGDV /5DI SURGXFWR GH
P~OWLSOHV FRPELQDFLRQHV GH GLIHUHQWHV VHJPHQWRV GHO
JHQVLHQGRHO/5EHO~QLFRTXHVHDVRFLDFRQUHVSXHVWDV
LQWUDFHOXODUHV/5EDFWLYDSUHIHUHQWHPHQWH-$.-DQXV
NLQDVHODFXDOLQGXFHDXWRIRVIRULODFLyQGHOFRPSOHMR
/5E-$.LQLFLDQGRXQDFDVFDGDGHIRVIRULODFLyQTXH
LQYROXFUD GLIHUHQWHV VLVWHPDV HQ]LPiWLFRV &RPR
WRGDVODVWLURVLQDNLQDVDV-$.IRVIRULODSURWHtQDVTXH
FRQWLHQHQGRPLQLRV6+HQHVWHFDVRODVSURWHtQDV(5.
H[WUDFHOOXODUVLJQDOUHJXODWHGNLQDVHODVSURWHtQDV67$7
VLJQDOWUDQVGXFHUVDQGDFWLYDWRUVRIWUDQVFULSWLRQ\ODV
SURWHtQDV,56LQVXOLQUHFHSWRUVXEVWUDWHJUXSRGHPROp
FXODV TXH WDPELpQ HV UHJXODGR SRU OD LQVXOLQD (VWD
FRQIOXHQFLDGHODVVHxDOHVVXVFHSWLEOHVGHVHUDFWLYDGDV
SRUOHSWLQD\SRULQVXOLQDSODQWHDXQLQWHUHVDQWHFDVRGH
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VHxDOL]DFLyQ FUX]DGD FURVVWDON TXH SXHGH WHQHU
LPSOLFDFLRQHVPHWDEyOLFDVLPSRUWDQWHVHQHOFRQWH[WRGH
ODREHVLGDGHQODTXHKD\XQDKLSHUOHSWLQHPLDSRUHO
LQFUHPHQWRGHWHMLGRDGLSRVRDVRFLDGDFRQXQDUHVLVWHQ
FLDDODOHSWLQDORFXDOODLQKDELOLWDSDUDHMHUFHUVXHIHFWR
LQKLELGRUGHODSHWLWRDQLYHOKLSRWDOiPLFR/5ESDUHFHVHU
H[SUHVDGRHQWRGRVORVWHMLGRVORFXDOHVHYLGHQFLD
GHODLPSRUWDQFLDGHODOHSWLQDFRPRKRUPRQDUHJXODGRUD
GHGLYHUVRVSURFHVRVILVLROyJLFRVPXFKRVGHHOORVD~QQR
FRPSUHQGLGRVHQVXWRWDOLGDG
/DOHSWLQDUHJXODODOLEHUDFLyQGHODPD\RUSDUWHGHODV
DGLSRFLQDVLQKLEHODSURGXFFLyQGHDGLSRQHFWLQDRWUR
GHORVPHQVDMHURVTXHPiVDWHQFLyQKDUHFLELGRHQOD~OWLPD
GpFDGDSRUVXDSDUHQWHSDSHOSURWHFWRUFRQWUDORVHIHFWRV
QRFLYRVGHODREHVLGDG\HVWLPXODODSURGXFFLyQGHUHVLVWLQD
ODFXDOLQGXFHUHVLVWHQFLDDODLQVXOLQD\DODPLVPDOHSWLQD
/D DGLSRQHFWLQD HV XQD SURWHtQD GH  N'D FRQ
KRPRORJtDHVWUXFWXUDOFRQHOFROiJHQR9,,,\,;\HOIDFWRU
GHOFRPSOHPHQWR&TVLQWHWL]DGDSULQFLSDOPHQWH
SRUHODGLSRFLWR\FRQDFFLRQHVPHWDEyOLFDVPX\
QRWRULDVHQORVWHMLGRVTXHFRQVLVWHQHQLQFUHPHQWRGHOD
R[LGDFLyQ GH iFLGRV JUDVRV \ UHGXFFLyQ GH OD
JOXFRQHRJpQHVLV6XVDFFLRQHVVHUHDOL]DQDWUDYpV
GHGRVUHFHSWRUHVGHQRPLQDGRVDGLSR5\DGLSR5HO
SULPHURGHH[SUHVLyQJHQHUDO\HOVHJXQGRSULPRUGLDO
PHQWH GH H[SUHVLyQ KHSiWLFD  6XV HIHFWRV HVWiQ
PHGLDGRVSRUHOLQFUHPHQWRGHODDFWLYLGDGGHOD3.$
SURWHtQDNLQDVDGHSHQGLHQWHGH$03FtFOLFR/D
DFWLYDFLyQ GH OD 3.$ LQGXFH OD H[SUHVLyQ GH 33$5γ
SHUR[LVRPHSUROLIHUDWRUDFWLYDWHG UHFHSWRU γ DVt
FRPRGHODVHQ]LPDVGHODFDVFDGDGHODR[LGDFLyQGH
iFLGRVJUDVRV\GHRWUDVSURWHtQDV LQYROXFUDGDVHQOD
FDSWDFLyQGHJOXFRVDORFXDOH[SOLFDHOLQFUHPHQWRGHOD
DFWLYLGDGGHLQVXOLQDLQGXFLGRSRUHVWDKRUPRQD
3RUHOPLVPRPHFDQLVPRVHSURGXFHLQKLELFLyQGHODV
HQ]LPDVGHODYtDGHODJOXFRQHRJpQHVLV6XVQLYHOHV
HQSODVPDVRQLQYHUVDPHQWHSURSRUFLRQDOHVDODPDVD
GHWHMLGRDGLSRVR\HVWiQUHGXFLGRVHQORVSDFLHQWHVFRQ
VtQGURPH PHWDEyOLFR TXH SUHVHQWDQ UHVLVWHQFLD D OD
LQVXOLQD\DODGLDEHWHVPHOOLWXVIUDQFDPiVD~Q
VXVQLYHOHVDXPHQWDQFRQHOHMHUFLFLRODSpUGLGDGHSHVR
\ODWHUDSLDFRQWLD]ROLGLQHGLRQDV6XVHFUHFLyQHV
UHGXFLGD SRU HIHFWRV GH LQVXOLQD OHSWLQD \ FLWRFLQDV
SURLQIODPDWRULDVORFXDOSRGUtDH[SOLFDUVXUHODFLyQFRQ
OD REHVLGDG HQ OD FXDO KD\ KLSHULQVXOLQHPLD
KLSHUOHSWLQHPLD \ XQ HVWDGR GH LQIODPDFLyQ FUyQLFD
LQGXFLGDSRUHOLQFUHPHQWRGHODPDVDGHWHMLGRDGLSRVR
$VXYH]ODDGLSRQHFWLQDPRGXODODSURGXFFLyQGH
FLWRFLQDVSRUSDUWHGHOWHMLGRDGLSRVR\RWUDVFpOXODV
/D H[SUHVLyQ GH ORV UHFHSWRUHV SDUD DGLSRQHFWLQD
WDPELpQHVWiUHGXFLGDHQODREHVLGDG/DKLSRDGLSRQHF
WLQHPLDWDPELpQHVXQIDFWRUGHULHVJRSDUDHOGHVDUUROOR
GHHQIHUPHGDGHVDVRFLDGDVFRQHOVtQGURPHPHWDEyOLFR
WDOHVFRPRKLSHUWHQVLyQHQIHUPHGDGFRURQDULD\RWUDV
FRPSOLFDFLRQHVPLFUR\PDFURYDVFXODUHV'LYHUVRV
HVWXGLRVGHPXHVWUDQTXHODDGLSRQHFWLQDIUHQDHOSURFHVR
LQIODPDWRULRGHVHQFDGHQDGRHQODDWHURVFOHURVLVGLVPL
QX\HQGRODPLJUDFLyQ\SUROLIHUDFLyQGHFpOXODVLQPXQHV\
ODVHFUHFLyQGHFLWRFLQDVDVtFRPRODDGKHVLyQSODTXHWDULD
\ODIRUPDFLyQGHSODFDVDWHURVFOHUyWLFDV
/RVFRPSOHMRVHIHFWRVGHODDGLSRQHFWLQDVHRSRQHQ
DORVGHODUHVLVWLQDSpSWLGRGLPpULFRGHN'DULFR
HQ UHVLGXRV GH FLVWHtQD  \ SURGXFLGR HQ UDWRQHV
SULQFLSDOPHQWHHQHO WHMLGRDGLSRVRSHUR WDPELpQHQ
RWUDVFpOXODVFRPRPDFUyIDJRV\PRQRFLWRVVLHQGRHVWRV
~OWLPRVVXSULQFLSDOIXHQWHHQKXPDQRV6XUHFHSWRU
D~QQRKDVLGRLGHQWLILFDGRFRQFODULGDG(QDGLSRFLWRV
\PLRFLWRVHVTXHOpWLFRVPXULQRVLQKLEHODIRVIRULODFLyQGHO
UHFHSWRUGHLQVXOLQDH,56DGHPiVGHLQKLELUODDFWLYD
FLyQ GH ,3. LQRVLWRO WULSKRVSKDWH NLQDVH \ 3.%SURWHLQNLQDVH%PHFDQLVPRVTXHH[SOLFDQODGLVPLQX
FLyQGH OD UHVSXHVWDD OD LQVXOLQD SRU OR FXDO VH KD
DVRFLDGRFRQHOGHVDUUROORGHUHVLVWHQFLDDHVWDKRUPRQD
HQPRGHORVPXULQRVDXQTXHODHYLGHQFLDELHQHVWDEOHFL
GD HQ pVWRV QR KD VLGR SOHQDPHQWH FRQILUPDGD HQ
KXPDQRV6LQHPEDUJRVXVQLYHOHVVHHOHYDQHQ
IRUPDSURSRUFLRQDODODPDVDGHWHMLGRDGLSRVR\
DOGHVDUUROORGHUHVLVWHQFLDDODLQVXOLQD\GLDEHWHV
DVt FRPR VH KD LPSOLFDGR HQ OD SDWRJpQHVLV GH OD
DWHURVFOHURVLV(VWDKRUPRQDWLHQHDGHPiVFODURV
HIHFWRVSURLQIODPDWRULRV\DVXYH]VXSURGXFFLyQVH
LQFUHPHQWDHQHVWDGRVLQIODPDWRULRVFUyQLFRV1R
REVWDQWHORVHVWXGLRVHQKXPDQRVVRQFRQWURYHUVLDOHV\
DOJXQRVGHHOORVFRQWUDGLFWRULRV
(O71)αHQLQJOpVWXPRUQHFURVLVIDFWRUαHVXQD
FLWRFLQD SURLQIODPDWRULD OLEHUDGD SULQFLSDOPHQWH SRU
PDFUyIDJRV\ OLQIRFLWRV \DXQTXHSXHGH WDPELpQVHU
OLEHUDGDSRUHODGLSRFLWRHVWXGLRVUHFLHQWHVGHPXHVWUDQ
TXHORVPDFUyIDJRVVRQORVTXHSURGXFHQODPD\RUSDUWH
GHO71)αOLEHUDGRHQHOWHMLGRDGLSRVR(O71)α
FXPSOHVXVIXQFLRQHVDWUDYpVGHGRVUHFHSWRUHVDPERV
SHUWHQHFLHQWHVDODIDPLOLDGHUHFHSWRUHVWLSRFLWRFLQD
(O71)αHVWiDXPHQWDGRHQODREHVLGDG\VHDVRFLD
FRQODUHVLVWHQFLDDODLQVXOLQDTXHVHREVHUYDHQpVWD
SRURWUDSDUWHVXVQLYHOHVGLVPLQX\HQFRQODSpUGLGDGH
SHVR8QRGHORVPHFDQLVPRVSRUORVTXHSURGXFH
VXVHIHFWRVHVODIRVIRULODFLyQLQKLELWRULDGH,56SRUOR
FXDO VH LPSLGH OD SURGXFFLyQ \ OD WUDVORFDFLyQ GHO
9RO1R
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$GLSRFLQDV\VtQGURPHPHWDEyOLFRP~OWLSOHVIDFHWDV
6iQFKH]\FROV
WUDQVSRUWDGRU*/87(O71)αLPSLGHWDPELpQOD
GLIHUHQFLDFLyQGHORVDGLSRFLWRV\EORTXHDODDEVRUFLyQ
\HODOPDFHQDPLHQWRGHiFLGRVJUDVRVDOGLVPLQXLU OD
H[SUHVLyQ\ODDFWLYLGDGGHODOLSRSURWHtQOLSDVD/3/
$VLPLVPRDXPHQWDODSURGXFFLyQGHOHSWLQDGLVPLQX\H
OD SURGXFFLyQ GH DGLSRQHFWLQD HQ DGLSRFLWRV  \
DXPHQWD OD SURGXFFLyQ GH UHVLVWLQD HQ OHXFRFLWRV GH
VDQJUHSHULIpULFD$VXYH]ODDGLSRQHFWLQDGLVPLQX
\HODSURGXFFLyQGH71)αHQDGLSRFLWRV\PDFUyIDJRV
DO LQKLELU HO IDFWRU GH WUDQVFULSFLyQ1)N% GHO LQJOpV
QXFOHDUIDFWRUN%DWUDYpVGHO33$5γORFXDOSRGUtDKDFHU
SDUWHGHVXVHIHFWRVSURWHFWRUHVFRQWUDHOGHVDUUROORGHO
VtQGURPHPHWDEyOLFR  'H LJXDO IRUPD HO 71)α
SURPXHYHODLQILOWUDFLyQGHFpOXODVLQIODPDWRULDVHQHO
WHMLGRDGLSRVR\HVXQIDFWRUGHULHVJRSDUDDWHURVFOHURVLV
DO DXPHQWDU OD H[SUHVLyQ GH IDFWRUHV SURPRWRUHV GHO
GHSyVLWRGHSODFD
$GLSRFLQDVQXHYDV
5HFLHQWHPHQWHVHKDQGHVFULWRRWUDVDGLSRFLQDVFX\D
FDUDFWHUL]DFLyQWRGDYtDHVLQFRPSOHWDHQWUHpVWDVILJXUDQ
ODYLVIDWLQDODDSHOLQDODYDVSLQD\ODRPHQWLQDHQWUH
RWUDV
/DYLVIDWLQDVHSURSRQHFRPRXQPDUFDGRUWHPSUDQR
GH GLVIXQFLyQ GH ORV DGLSRFLWRV HQ OD PHGLGD TXH
DXPHQWDHQIRUPDDJXGDFRQHOGHWHULRURPHWDEyOLFRHO
DXPHQWRGHSHVR\HOLQFUHPHQWRGHODFLUFXQIHUHQFLD
DEGRPLQDO  7LHQHHIHFWRVKLSRJOLFHPLDQWHV LQGH
SHQGLHQWHPHQWHGHORVFDPELRVGHQLYHOHVGHLQVXOLQD\
HQ JHQHUDO XQ HIHFWRPLPpWLFR GH OD DFFLyQ GH HVWD
KRUPRQDHMHUFLGRVDWUDYpVGHOPLVPRUHFHSWRUSHUR
XQLpQGRVHDpVWHHQXQVLWLRGLIHUHQWHDOGHODLQVXOLQD
/DYLVIDWLQDWDPELpQHMHUFHHIHFWRVYDVRGLODWDGRUHVGH
SHQGLHQWHVGHOHQGRWHOLR\PHGLDGRVSRUODYtDGHOy[LGR
QtWULFR21SHURLQGHSHQGLHQWHGHOUHFHSWRUGHLQVXOLQD
 /RV QLYHOHV GH YLVIDWLQD HVWiQ HOHYDGRV HQ
KLSHUFROHVWHUROHPLDWRWDO\/'/\VRQGLUHFWDPHQWHSUR
SRUFLRQDOHVDORVQLYHOHVGH71)α\UHVLVWLQDSHURHVWiQ
GLVPLQXLGRV HQ SDFLHQWHV REHVRV H KLSHUOHSWLQpPLFRV
DVtFRPRHQHOHPEDUD]R\ODGLDEHWHVJHVWDFLRQDO
 $GLFLRQDOPHQWH LQGXFH DGKHVLyQ OHXFRFLWDULD \
SRVHHXQHIHFWRDQJLRJpQLFR\SURLQIODPDWRULRGLUHFWR\
SRUWDQWRXQSDSHOHQODGLVIXQFLyQHQGRWHOLDO
/DDSHOLQDHVRWUDGHODVDGLSRFLQDVUHFLHQWHPHQWH
GHVFULWDVFX\RUHFHSWRUSDUHFHSHUWHQHFHUDODIDPLOLDGH
DTXHOORV DFRSODGRV D SURWHtQDV *  VH SURGXFH
SULQFLSDOPHQWHHQPLRFLWRVFDUGLDFRVHQORVFXDOHVVH
FRPSRUWDFRPRXQDJHQWHDQWLDSRSWyWLFR\SURWHFWRU
FRQWUDODOHVLyQTXHRFXUUHSRULVTXHPLDUHSHUIXVLyQHQ
FRUD]yQGHUDWDVUHVLVWLHQGRODR[LGDFLyQDWUDYpVGHOD
UHJXODFLyQSRVLWLYDGHODVLQWDVDGHy[LGRQtWULFRHQGRWHOLDO
6LQHPEDUJRWDPELpQVHKDHQFRQWUDGR$51PGH
DSHOLQDGLVWULEXLGRHQRWURVWHMLGRVLQFOX\HQGRHODGLSR
VR(OD\XQR LQGXFH LQFUHPHQWRV FRQVLGHUDEOHVGH VX
$51PHQKLSRWiODPR\WHOHQFpIDORORFXDOKDFHSHQVDU
HQ VX SDSHO FRPR RVPRUUHJXODGRU \ UHJXODGRU GHO
DSHWLWR\GHODKRPHRVWDVLVHQHUJpWLFD
6HKDGHPRVWUDGRTXHODH[SUHVLyQGHO$51PGHOD
YDVSLQDSXHGHLQGXFLUVHSRUIHQyPHQRVFRPRODREHVL
GDG OD UHVLVWHQFLDD OD LQVXOLQD\ OD LQWROHUDQFLDD OD
JOXFRVD(QSDFLHQWHVFRQHVWHQRVLVFDURWtGHDVH
HQFRQWUyFRUUHODFLyQGHEDMRVQLYHOHVGHHVWDDGLSRFLQD
FRQODSUHVHQWDFLyQUHFLHQWHGHHYHQWRVLVTXpPLFRVSHUR
QR SDUHFH GHVHPSHxDU XQ SDSHO HQ HO SURFHVR
DWHURVFOHUyWLFR\DTXHQRVHHQFRQWUyH[SUHVLyQGHHVWD
SURWHtQDHQODVSODFDVUHPRYLGDV([LVWHGLIHUHQFLD
GHJpQHURHQFXDQWRDORVQLYHOHVVpULFRVGHYDVSLQD
YHFHVPiV HOHYDGRV HQPXMHUHV TXH HQ KRPEUHV HQ
VXMHWRVFRQWROHUDQFLDQRUPDODODJOXFRVDSHURpVWDVH
SLHUGHHQSDFLHQWHV FRQGLDEHWHVPHOOLWXV WLSR /RV
VXMHWRVFRQSHVRQRUPDO WLHQHQQLYHOHVPiVEDMRVGH
YDVSLQD TXH DTXHOORV FRQ VREUHSHVR X REHVRV 6LQ
HPEDUJR HQ LQGLYLGXRV FRQ WROHUDQFLD QRUPDO D OD
JOXFRVDLQWROHUDQFLDDODJOXFRVD\GLDEHWHVPHOOLWXVWLSR
ODYDVSLQDVHLQFUHPHQWDGHVSXpVGHHMHUFLFLRItVLFR
VRVWHQLGRORFXDOQRGHMDGHVHUSDUDGyMLFR
/D RPHQWLQD VH H[SUHVD SULQFLSDOPHQWH HQ WHMLGR
DGLSRVRYLVFHUDO\VHKDQHQFRQWUDGRQLYHOHVPiV
HOHYDGRVHQVXMHWRVGHOJDGRVHQFRPSDUDFLyQFRQVXMH
WRVFRQVREUHSHVRXREHVRVLQGHSHQGLHQWHGHODHGDG\
HOJpQHURSRURWURODGRH[LVWHFRUUHODFLyQQHJDWLYDHQWUH
ORVQLYHOHVSODVPiWLFRVGHRPHQWLQD\ODPHGLFLyQGHOD
UHVLVWHQFLDDODLQVXOLQDtQGLFH+20$tQGLFHGHPDVD
FRUSRUDOFLUFXQIHUHQFLDDEGRPLQDO\QLYHOHVGHOHSWLQDH
LQVXOLQD/RVQLYHOHVSODVPiWLFRVGHDGLSRQHFWLQD\ORVGH
FROHVWHURO+'/VHFRUUHODFLRQDQGHPDQHUDSRVLWLYDFRQ
ORVGHRPHQWLQD(VWD~OWLPDPHMRUDORVHIHFWRVGHOD
LQVXOLQDVREUHHOPHWDEROLVPRGHODJOXFRVDDXQTXHVLQ
SRVHHUHIHFWRV LQWUtQVHFRVPLPpWLFRVGH OD LQVXOLQDD
GLIHUHQFLDGHODYLVIDWLQD
(QWUH ODVDGLSRFLQDVGHPiVUHFLHQWHGHVFULSFLyQVH
GHVWDFDQODTXHPHULQDODFXDOGLVPLQX\HVLJQLILFDWLYDPHQWH
HO WUDQVSRUWH GH JOXFRVD HVWLPXODGR SRU LQVXOLQD HQ
DGLSRFLWRV\DVLPLVPRVHPRGXODPXWXDPHQWHFRQ,/
ODDGUHQRPHGXOLQDDXPHQWDGDHQODREHVLGDG
HLQKLELGDSRU71)αORFXDOSRGUtDHVWDUUHODFLRQDGD
1715HYLVWD&RORPELDQDGH&DUGLRORJtD-XOLR$JRVWR
9RO1R
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FRQODGLVIXQFLyQHQGRWHOLDOHQFRQWUDGDHQVXMHWRVREHVRV
FRQKLSHUWHQVLyQ\WLHQHXQSDSHOSURDQJLRJpQLFRLQ
YLWURHQFpOXODVHQGRWHOLDOHVKXPDQDV\ODDGLSVLQD
FX\DSURGXFFLyQHVHVWLPXODGDSRULQVXOLQD\HVWiDXPHQ
WDGDHQREHVLGDG
$GLSRFLWRFLQDV\PHQVDMHURVUHODFLRQDGRV
(ODGLSRFLWRSURGXFHYDULDVFLWRFLQDVTXHLQWHUYLHQHQ
HQHOSURFHVRLQIODPDWRULRORFDO\VLVWpPLFRGHVHQFDGH
QDGRSRUODREHVLGDG\TXHJXDUGDQUHODFLyQGLUHFWDFRQ
HOGHVDUUROORGHOVtQGURPHPHWDEyOLFR7RGDVHOODVVH
FDUDFWHUL]DQSRUSRVHHUUHFHSWRUHVTXHVHDVRFLDQFRQOD
DFWLYDFLyQGHOVLVWHPDGHVHxDOL]DFLyQ-$.67$7DQiOR
JRDOGHVFULWRSDUDOHSWLQD
/DLQWHUOHXFLQD,/HVXQDFLWRFLQDSURLQIODPDWRULD
OLEHUDGDSRUGLYHUVRVWHMLGRVHQWUHHOORVHOWHMLGRDGLSR
VRSULQFLSDOPHQWHHOYLVFHUDOVLHQGRHVWH~OWLPRUHVSRQ
VDEOHGHODOLEHUDFLyQGHDGHWRGDOD,/GHO
RUJDQLVPRORFXDOSRGUtDVHURWUDGHODVUD]RQHVSRUODV
FXDOHV ODREHVLGDGDEGRPLQDOHVXQ IDFWRUGH ULHVJR
SDUDVtQGURPHPHWDEyOLFR6HFRQVLGHUDXQIDFWRUGH
ULHVJRFDUGLRYDVFXODU\VXVQLYHOHVWDPELpQVHKDQHQFRQ
WUDGR HOHYDGRV MXQWR FRQ ,/ \ 71)α HQ LQGLYLGXRV
UHVLVWHQWHVDODLQVXOLQDVHDQRQRREHVRV,QGXFH
KLSHUWULJOLFHULGHPLDHQODREHVLGDGDODXPHQWDUODV9/'/
\HVWiLPSOLFDGDHQODLQGXFFLyQGHUHVLVWHQFLDKHSiWLFD
D OD LQVXOLQD $VLPLVPRSURGXFH FDTXH[LD \
GLVPLQX\H OD DFWLYLGDG GH OD /3/ LQKLELHQGR GH HVWD
IRUPDODDGLSRJpQHVLV3DUDGyMLFDPHQWHDXPHQWD
ODSURGXFFLyQGHUHVLVWLQDHIHFWRTXHHVLQKLELGRSRU
ODURVLJOLWD]RQD$OJXQRVDXWRUHVUHSRUWDQHIHFWRV
FRQWUDULRV D ORV GHVFULWRV TXH SUREDEOHPHQWH HVWiQ
PHGLDGRVSRUPHFDQLVPRVD~QQRFRPSUHQGLGRV
(O71)α\ODVFDWHFRODPLQDVLQGXFHQODSURGXFFLyQGH
,/PLHQWUDVTXHORVJOXFRFRUWLFRLGHV\ODDGLSRQHFWLQD
LQKLEHQVXSURGXFFLyQ
/DLQWHUOHXFLQD,/HVXQDFLWRFLQDSURLQIODPDWRULD
FX\D SURGXFFLyQ HQ DGLSRFLWRV HV HVWLPXODGD SRU HO
71)α\OLSRSROLVDFiULGR/363RVHHHIHFWRVOLSROtWLFRV
TXHSXHGHQVHUEORTXHDGRVDOLPSHGLUODDFFLyQGHOD
FLFORR[LJHQDVD &2; OR FXDO LQGLFD TXH pVWRV VRQ
PHGLDGRV SRU OD SURGXFFLyQ LQWUDFHOXODU GH
SURVWDJODQGLQDV  ,/ SXHGH GLVPLQXLU OD VHxDO
LQGXFLGDSRUODLQVXOLQD\HQFRQFLHUWRFRQRWUDVFLWRFLQDV
FDXVDUUHVLVWHQFLDDODPLVPD,QGXFHDGHPiVOD
SURGXFFLyQGHOHSWLQD\UHVLVWLQD
2WUDVFLWRFLQDVFRQDFFLRQHVSURLQIODPDWRULDV\DQWL
LQIODPDWRULDVSURGXFLGDVSRUHODGLSRFLWR\ORVPDFUyIDJRV
GHO WHMLGRDGLSRVR VH UHODFLRQDQHQ ODV WDEODV \
$OJXQDV GH HOODV VH DVRFLDQ FRQ GLYHUVDV SDWRORJtDV
UHODFLRQDGDVFRQHOVtQGURPHPHWDEyOLFRWDOHVFRPROD
,/DVRFLDGDFRQDWHURVFOHURVLV\DQJLQDLQHVWDEOH\
DXPHQWDGDHQODREHVLGDG OD ,/ WDPELpQDX
PHQWDGDHQODREHVLGDGOD,/DXPHQWDGD
Tabla 1
ADIPOCINAS Y EFECTOS PROMOTORES DE SÍNDROME METABÓLICO
Efecto Adipocina
Disminución de síntesis y traslocación del receptor de insulina
(A, B, C). /HSWLQD  ,/β  ,)1γ 
Inhibición de fosforilación del receptor de insulina o de IRS-1
(A, B, C). 5HVLVWLQD71)αTXHPHULQD,/β))$
Disminución de adipocinas protectoras (A, B, C). /HSWLQD71)α7*)β,)1γ,/β,/,/
,)1α))$
Efectos proinflamatorios (A, D) /HSWLQDUHVLVWLQD71)α7*)β YLVIDWLQD
DGUHQRPHGXOLQD,/β,/,/,/,/
,/,/,/,/,/,)1γ0,)
,3&;&/0&3&&/5$17(6&&/
3$,WURPERVSRQGLQDSURWHtQD&UHDFWLYD*0&6)
9(*)12))$
Lipólisis (A). /HSWLQD71)α,/,/β,/,/3*(,)1α,)1γ,*)12
Inhibición de la adipogénesis (A). 71)α,/7*)β,/,/3*(,)1γ,*)%3 ,*)%3  ,*)%3 12
$7HMLGRJUDVR%0~VFXORHVTXHOpWLFR&+tJDGR'(QGRWHOLR$EUHYLDWXUDV0,)PDFURSKDJHPLJUDWLRQLQKLELWRU\IDFWRU,3,)1JDPPD
LQGXFLEOHSURWHLQ0&3PRQRF\WHFKHPRDWWUDFWDQWSURWHLQ5$17(65HJXODWHGXSRQ$FWLYDWLRQ1RUPDO7FHOO([SUHVVHGDQG6HFUHWHG
3$, SODVPLQRJHQDFWLYDWRU LQKLELWRU 9(*) YDVFXODU HQGRWKHOLDO JURZWK IDFWRU +*) KHSDWRF\WH JURZWK IDFWRU *0&6) JUDQXORF\WH
PDFURSKDJHFRORQ\VWLPXODWLQJIDFWRU)*)ILEUREODVWJURZWKIDFWRU,*)LQVXOLQHOLNHJURZWKIDFWRU\1*)QHUYHJURZWKIDFWRU,*)%3LQVXOLQ
OLNHJURZWK IDFWRUELQGLQJSURWHLQ12QLWULFR[LGH))$ IUHH IDWW\DFLGV
9RO1R
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$GLSRFLQDV\VtQGURPHPHWDEyOLFRP~OWLSOHVIDFHWDV
6iQFKH]\FROV
HQ REHVLGDG IDOOD FDUGtDFD HQIHUPHGDG FRURQDULD
GLDEHWHVPHOOLWXVWLSR\DWHURVFOHURVLVOD,/
HOHYDGDHQODREHVLGDG\UHGXFLGDHQSHUVRQDV
FRQUHVLVWHQFLDDODLQVXOLQD\VtQGURPHPHWDEyOLFR\FX\D
PHQRUSURGXFFLyQVHKDDVRFLDGRFRQPD\RUHVQLYHOHV
GHJOXFRVD\+%$FHQVDQJUH\FRQGLDEHWHVPHOOLWXVWLSR
\GLVOLSLGHPLD
2WURVIDFWRUHVLPSOLFDGRVHQHOVtQGURPH
PHWDEyOLFR
/DSURGXFFLyQGHy[LGRQtWULFRWDPELpQHVRWURIDFWRU
TXH KD VLGR LPSOLFDGR HQ HVWH LQWULQFDGR VLVWHPD GH
VHxDOL]DFLyQHQHODGLSRFLWR(VSURGXFLGRSRUDFFLyQGH
ODy[LGRQtWULFRVLQWDVDVREUHOD/DUJLQLQD\HVWiLPSOLFD
GRHQPHFDQLVPRVLQPXQROyJLFRV\YDVRPRGXODGRUHV
/DOHSWLQDLQGXFHODSURGXFFLyQGHy[LGRQtWULFRD
WUDYpVGHODy[LGRQtWULFRVLQWDVDLQGXFLEOHL126HQORV
DGLSRFLWRV/DL126SXHGHSURGXFLUJUDQGHVFDQ
WLGDGHV GH y[LGR QtWULFR HQ SURORQJDGRV SHUtRGRV GH
WLHPSR\DXQTXHORDQWHULRUHVEHQpILFRHQODVUHDFFLR
QHVLQPXQLWDULDVHQH[FHVRRHQDXVHQFLDGHLQIHFFLyQ
FDXVDGDxRHQORVWHMLGRVVLWXDFLyQTXHSDUHFHVXFHGHU
HQ OD REHVLGDG /D LQGXFFLyQ GH L126 HQ HO WHMLGR
DGLSRVRHQUHVSXHVWDDO/36KDVLGRUHSRUWDGDWDQWRHQ
DGLSRFLWRVFRPRHQPDFUyIDJRVHIHFWRHVWLPXODGRSRU
71)αH,)1γHQFRQMXQWR(ODXPHQWRGHy[LGR
QtWULFRLQKLEHODDGLSRJpQHVLVODFDSWDFLyQGHJOXFRVD\
ODOLEHUDFLyQGHOHSWLQDHLQFUHPHQWDODWDVDGHOLSyOLVLV
HQORVDGLSRFLWRV/DLQVXOLQDDXPHQWDODSURGXFFLyQGH
y[LGRQtWULFRDWUDYpVGHODy[LGRQtWULFRVLQWDVDHQGRWHOLDO
H126SRUORFXDOHVWDHQ]LPDWLHQHXQSDSHOIXQGD
PHQWDOHQODUHJXODFLyQGHOPHWDEROLVPRGHODGLSRFLWR
PLHQWUDVODL126HVWiLPSOLFDGDVREUHWRGRHQHOSURFHVR
LQIODPDWRULR TXH OOHYD DO GHVDUUROOR GH VtQGURPH
PHWDEyOLFR
/RViFLGRVJUDVRVOLEUHVWDPELpQWLHQHQHIHFWRVHQOD
KRPHRVWDVLVGHODGLSRFLWR\KDQVLGRLPSOLFDGRVHQOD
FDVFDGDGHHYHQWRVTXHOOHYDDOGHVDUUROORGHFRPSOLFD
FLRQHVGHODREHVLGDG/DH[SRVLFLyQGHORVDGLSRFLWRVD
HOHYDGDVFDQWLGDGHVGHiFLGRVJUDVRVOLEUHVFRQGXFHD
ODIRVIRULODFLyQLQKLELWRULDGH,56\SRUHQGHDUHVLVWHQ
FLD D OD LQVXOLQD  DVt FRPRD GDxR HQGRWHOLDO H
LQIODPDFLyQYDVFXODU/RViFLGRVJUDVRVOLEUHVWDPELpQ
VRQPRGXODGRUHVGHODLQIODPDFLyQSURGXFLHQGRDFWLYD
FLyQGHFpOXODV1.LQGXFFLyQGHIDJRFLWRVLV\SURGXFFLyQ
GHFLWRFLQDV
*UDQ SDUWH GH OD SURGXFFLyQ GH FLWRFLQDV HQ HO
DGLSRFLWRHVVHFXQGDULDDODDFWLYDFLyQGHORV7/5WROO
OLNHUHFHSWRUVORVFXDOHVVRQUHFHSWRUHVTXHUHFRQRFHQ
SDWURQHVPROHFXODUHVGHSDWyJHQRV335FRPRHO/36
SUHVHQWH HQ ODV EDFWHULDV JUDPQHJDWLYDV \ HO
SHSWLGRJOLFDQRGHODVEDFWHULDVJUDPSRVLWLYDVSRUOR
FXDOHQODDFWXDOLGDGDODGLSRFLWRVHORFDWDORJDFRPR
SDUWHGHOVLVWHPDLQPXQHLQQDWR/DWUDQVGXFFLyQGHOD
VHxDOLQLFLDGDSRUHO7/5LQYROXFUDDOIDFWRU1)N%HQWUH
RWURV  (Q REHVLGDG HO DGLSRFLWR LQFUHPHQWD OD
H[SUHVLyQGH7/57/5\7/5(O7/5DVtFRPROD
H[SUHVLyQGH7/5DVXYH]GLVPLQX\HQODSURGXFFLyQGH
DGLSRQHFWLQD
/D SURFHGHQFLD GHO /36 HVWi UHODFLRQDGD FRQ OD
KLSHULQVXOLQHPLDSUHVHQWHHQHO VtQGURPHPHWDEyOLFR
TXHSURGXFHGHILFLHQFLDVHQHOVLVWHPDLQPXQHUD]yQSRU
ODFXDOHO/36SURGXFLGRSRUEDFWHULDV LQWHVWLQDOHVQR
Tabla 2
ADIPOCINAS Y EFECTOS PROTECTORES CONTRA SÍNDROME METABÓLICO
Efecto Adipocina
Reducción de la gluconeogénesis (C). $GLSRQHFWLQD  YLVIDWLQD 
Aumento de la sensibilidad a la insulina (A, B, C). $GLSRQHFWLQD  YLVIDWLQD RPHQWLQD  ,/  ,/
+*)*0&6)
Disminución o antagonismo de sustancias proinflamatorias (A, C, E). $GLSRQHFWLQD ,/ ,/ ,/ ,/5$ ,/
12
Incremento de sustancias anti-inflamatorias (A, C, E). ,/,/,/,)1β*0&6)
Adipogénesis (A). 71)αYLVIDWLQD,/9*()+*)
Angiogénesis (D). 9LVIDWLQDDGUHQRPHGXOLQD9*()+*)1*)
Vasodilatación (D). 9LVIDWLQDDSHOLQD12
$ 7HMLGR JUDVR %0~VFXOR HVTXHOpWLFR & +tJDGR ' (QGRWHOLR ( 6LVWHPD LQPXQH 6yOR HQP~VFXOR HVTXHOpWLFR 6yOR HQPRQRFLWRV
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0&3PRQRF\WHFKHPRDWWUDFWDQWSURWHLQ
 5$17(6 5HJXODWHG XSRQ $FWLYDWLRQ 1RUPDO 7FHOO ([SUHVVHG DQG 6HFUHWHG 3$, SODVPLQRJHQDFWLYDWRU LQKLELWRU 9(*) YDVFXODU
HQGRWKHOLDO JURZWK IDFWRU +*) KHSDWRF\WH JURZWK IDFWRU *0&6) JUDQXORF\WHPDFURSKDJH FRORQ\VWLPXODWLQJ IDFWRU )*) ILEUREODVW
JURZWKIDFWRU,*)LQVXOLQHOLNHJURZWKIDFWRU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QHUYHJURZWKIDFWRU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SXHGHVHUHOLPLQDGRSRUODVFpOXODVGH.XSIIHUSHUPL
WLHQGR TXH HQWUH D OD FLUFXODFLyQ \ OOHJXH DO WHMLGR
DGLSRVRGRQGHSURGXFHLQIODPDFLyQFUyQLFD(V
LPSRUWDQWHDFODUDUTXHQRVRORHO/36\HOSHSWLGRJOXFDQR
DFWLYDQORV7/5ORViFLGRVJUDVRVOLEUHV\ODVSURWHtQDVGHO
VKRFNWpUPLFR+63SURGXFLGRVHQIRUPDHQGyJHQD\
HVSHFLDOPHQWHHQODREHVLGDGSXHGHQDFWLYDU7/5<
7/5 OR TXH H[SOLFD FyPR ORV iFLGRV JUDVRV OLEUHV
SXHGHQFDXVDUORVHIHFWRVDQWHVGHVFULWRV
&RQFOXVLRQHV
/DVDGLSRFLQDVSRVHHQHIHFWRVGLYHUVRVHQHOVtQGURPH
PHWDEyOLFR)LJXUDORVFXDOHVVHSXHGHQGLYLGLUGH
PDQHUD DUELWUDULD HQ HIHFWRV SURLQIODPDWRULRV \ DQWL
LQIODPDWRULRV DXQTXH GLFKD FODVLILFDFLyQ HV LQH[DFWD
SDUDFLHUWDVDGLSRFLQDVTXHSRVHHQDFFLRQHVDPELJXDV
R PDO GHWHUPLQDGDV FRPR HV HO FDVR GH YDVSLQD
YLVIDWLQDRPHQWLQD,/\7*)β
/HSWLQD UHVLVWLQD \ DGUHQRPHGXOLQD WLHQHQ HIHFWRV
SURLQIODPDWRULRVFODURVDOLJXDOTXHODVFLWRFLQDV,/
,/,/,/,/,/,/,/,/71)α
,)1γ,)1α0&3\0,)$GHPiVRWUDVVXVWDQFLDV
FX\DSURGXFFLyQVHLQGXFHJUDFLDVDpVWDVWDPELpQWLHQHQ
HIHFWRVSURLQIODPDWRULRVDGLFLRQDOHVHQWUHHOODVVHSXH
GHQGHVWDFDUODWURPELQDODWURPERVSRQGLQD\HO3$,
7RGDV SURGXFHQ HIHFWRV WDOHV FRPR TXLPLRWD[LV
HVWLPXODFLyQGHPDFUyIDJRV\OLQIRFLWRV\GLVPLQXFLyQGH
ODSURGXFFLyQGHVXVWDQFLDVDQWLLQIODPDWRULDV'LFKRV
HIHFWRVVRQFUyQLFRV\OHYHV\FRPR\DVHPHQFLRQyVRQ
XQRGHORVSULQFLSDOHVPHFDQLVPRVILVLRSDWROyJLFRVTXH
OOHYDQDOGHVDUUROORGHOVtQGURPHPHWDEyOLFR
3RUVXSDUWHDGLSRQHFWLQDDSHOLQDTXHPHULQD,/
,/,/,/5$,)1βVRQWRGDVDGLSRFLQDV
DQWLLQIODPDWRULDVODVFXDOHVFRQWUDUUHVWDQORVHIHFWRV
GHODVDQWHULRUHVXVXDOPHQWHDOLPSHGLUODWUDQVFULS
FLyQRH[SUHVLyQGHODVSURWHtQDVLPSOLFDGDVDXQTXH
RWUDVFRPROD,/5$FRPSLWHQFRQHOUHFHSWRUGHODV
FLWRFLQDVSURLQIODPDWRULDVEORTXHDQGRGHHVDPDQH
UDVXDFFLyQ
/DVDGLSRFLQDVLQWHUYLHQHQHQGLIHUHQWHVHYHQWRVTXH
SXHGHQOOHYDUDOGHVDUUROORGHXQVtQGURPHPHWDEyOLFR
/DUHVLVWHQFLDDODLQVXOLQDHVSRUHMHPSORXQDVLWXDFLyQ
FODYHHQ ODSURJUHVLyQGH ODHQIHUPHGDG\GLIHUHQWHV
DGLSRFLQDVLQGXFHQGLFKDUH
VLVWHQFLDGHPDQHUDGLUHFWD
FRPRODOHSWLQDODUHVLVWLQD
HO71)α\OD,/DOHYLWDUOD
WUDQVGXFFLyQGHODVHxDOSUR
GXFLGD SRU OD LQVXOLQD
LQKLELHQGRGH HVHPRGR OD
WUDQVFULSFLyQ\WUDQVORFDFLyQ
GHORVUHFHSWRUHVGHJOXFRVD
/DKLSHUJOXFHPLDUHVXO
WDQWH OOHYD DO DXPHQWR GHO
SURFHVRLQIODPDWRULRGHELGR
DODSURGXFFLyQGHHVSHFLHV
UHDFWLYDV GHO R[tJHQR 
$OPLVPR WLHPSR OD KLSHU
LQVXOLQHPLDVHFXQGDULDDGL
FKDUHVLVWHQFLDFDXVDGHIHF
WRVHQODVFpOXODVIDJRFLWDULDV
DXPHQWDQGRODFLUFXODFLyQGH
DQWtJHQRV EDFWHULDQRV ORV
FXDOHV WLHQHQ OD FDSDFLGDG
GH DFW LYDU OHXFRFL WRV \
DGLSRFLWRV D WUDYpV GH ORV
7/5V TXH OLEHUDQ HQWRQFHV
FLWRFLQDV SURLQIODPDWRULDV
VLHQGRpVWHRWURPHFDQLVPR
FDXVDOGHLQIODPDFLyQ
Figura 1.(IHFWRVGHODVGLIHUHQWHVDGLSRFLQDVVREUHHODGLSRFLWR\HOPHWDEROLVPR$*1(iFLGRVJUDVRV
QR HVWHULILFDGRV ,&$0 LQWHUFHOOXODU DGKHVLRQ PROHFXOH ,/ LQWHUOHXNLQ 0&3 PRQRF\WH
FKHPRDWWUDFWDQW SURWHLQ 3$, SODVPLQRJHQDFWLYDWRU LQKLELWRU 3&5 SURWHtQD & UHDFWLYD 71)α
WXPRUQHFURVLV IDFWRUα9&$0YDVFXODUFHOODGKHVLRQPROHFXOH
9RO1R
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$GLSRFLQDV\VtQGURPHPHWDEyOLFRP~OWLSOHVIDFHWDV
6iQFKH]\FROV
$GLSRFLQDV FRPR OD OHSWLQD TXH WLHQHQ XQ SDSHO
SURLQIODPDWRULRVHOLEHUDQFRPRPHFDQLVPRGHUHJXOD
FLyQGHOPHWDEROLVPRJHQHUDOSHURODIDOWDGHFRQWUROHQ
IDFWRUHVGHULHVJRFRPRODREHVLGDGHOVHGHQWDULVPR\
ODGLHWDJHQHUDQUHVLVWHQFLDDOSDSHOGHHVWDKRUPRQD
PHGLDGDHQSDUWHSRUODKLSHUSURGXFFLyQGHUHVLVWLQD
SRUORTXHVHSURGXFHHQPD\RUFDQWLGDG\VHDXPHQWDQ
GH HVH PRGR ORV HIHFWRV FDXVDQWHV GHO VtQGURPH
PHWDEyOLFR/RPLVPRHVFLHUWRSDUDRWUDVDGLSRFLQDV
FRPRHO71)α\OD,/
(QSDUWLFXODUODDGLSRQHFWLQDSDUHFHWHQHUXQSDSHO
SURWHFWRUSDUDHOGHVDUUROORGH VtQGURPHPHWDEyOLFR
D\XGDGDHQSDUWHSRU ODYLVIDWLQDDXQTXHODSULPHUD
GLVPLQX\HHQODREHVLGDG\ODVHJXQGDDXPHQWDHQpVWD
/DDSHOLQDKDPRVWUDGRWDPELpQDOJXQRVHIHFWRVSURWHF
WRUHVVREUHWRGRDQLYHOFDUGLDFR(QFRQWUDVWHODYDVSLQD
\ODRPHQWLQDRWUDVGRVDGLSRFLQDVHVFDVDPHQWHFDUDF
WHUL]DGDVKDQPRVWUDGRHIHFWRVFRQWUDGLFWRULRVTXHOD
LQYHVWLJDFLyQGHEHDFODUDU
/D OLEHUDFLyQ GH DGLSRFLQDV DQWLLQIODPDWRULDV DX
PHQWDLQLFLDOPHQWHHQIRUPDGLUHFWDPHQWHSURSRUFLRQDO
D OD OLEHUDFLyQ GH DGLSRFLQDV SURLQIODPDWRULDV \ HO
LQFUHPHQWRGHSHVRSHURDPHGLGDTXHODSDWRORJtD
DYDQ]DORVQLYHOHVGHODVDGLSRFLQDVDQWLLQIODPDWRULDV
VRQLQFDSDFHVGHFRQWUDUUHVWDUORVHIHFWRVLQIODPDWRULRV
RFDVLRQDGRVSRUHOFRFWHOGHDGLSRFLQDVLQIODPDWRULDV\
ODKRPHRVWDVLVVHURPSH
(O DXPHQWR GH OD OLSyOLVLV \ OD GLVPLQXFLyQ GH OD
FDSWDFLyQ GH iFLGRV JUDVRV OLEUHV SRU SDUWH GH ORV
DGLSRFLWRVHIHFWRPHGLDGRSRUDGLSRFLQDVFRPR,/\
71)αLQFUHPHQWDORVQLYHOHVGHGLFKRViFLGRVJUDVRV
OLEUHVHQVDQJUHORVFXDOHVSURGXFHQWDPELpQODDFWLYD
FLyQ GH PDFUyIDJRV \ DGLSRFLWRV /RV iFLGRV JUDVRV
OLEUHV RFDVLRQDQ DGHPiV OD IRUPDFLyQ GH XQD SODFD
DWHURPDWRVD\DTXHLQGXFHQODOLEHUDFLyQGHTXLPLRFLQDV
\IDFWRUHVGHDGKHVLyQHQODVFpOXODVHQGRWHOLDOHVSURYR
FDQGRXQSURFHVRLQIODPDWRULRHQORVYDVRVVDQJXtQHRV
\ODIRUPDFLyQGHWURPERV
0XFKRVGHORVPHGLFDPHQWRVXWLOL]DGRVHQODDFWXD
OLGDGHQODWHUDSpXWLFDGHODGLDEHWHVPHOOLWXVWLSRHO
VtQGURPH PHWDEyOLFR \ VXV FRPSOLFDFLRQHV
FDUGLRYDVFXODUHVDGHPiVGHRWURVXVDGRVHQFRQWH[WRV
FOtQLFRV FRPXQHVSRVHHQHIHFWRV VREUH YDULRVGH ORV
PHFDQLVPRVPHQFLRQDGRVSHURHVQHFHVDULRH[SORUDU
FRQPiVGHWDOOHHVWDVUHODFLRQHVIDUPDFROyJLFDVSDUD
XWLOL]DU HVWRVPHGLFDPHQWRV HQ IRUPDPiV UDFLRQDO \
SRGHUFRQWULEXLUDXQPDQHMRLQWHJUDOGHORVSDFLHQWHV
$GHPiV XQD PHMRU FRPSUHQVLyQ GH ORV SURFHVRV
ILVLRSDWROyJLFRVHQODREHVLGDGHOGHVDUUROORGHUHVLVWHQ
FLD D OD LQVXOLQD \ OD UHDFFLyQ LQIODPDWRULD FUyQLFD
UHVSRQVDEOHGH ODSHUSHWXDFLyQGHHVWDVDOWHUDFLRQHV
FRQGXFLUiDXQDYLVLyQPiVLQWHJUDO\IXQGDPHQWDGDGH
ORVSDFLHQWHVTXHSDGHFHQHVWDVFRQGLFLRQHVSDUDTXHOD
FLHQFLDPpGLFDSXHGDVHUPiVDVHUWLYDHQODD\XGDTXH
OHVSUHVWDeVWDHVDGHPiVXQDH[FHOHQWHRSRUWXQLGDG
SDUDWUDEDMDUSRUODLQWHJUDFLyQHIHFWLYDGHODLQYHVWLJD
FLyQEiVLFDFRQODSUiFWLFDFOtQLFDHQEHQHILFLRGHORV
SDFLHQWHV
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